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ISRS 
The ISOLDE Supercondcuting Recoil Separator:

Conceptual design:

• Compact particle storage ring

• NS Fixed Field Alternating Gradients  
• Superconducting magnets

• Multifunction-nested (dipole + quadrupole)

• Canted Cosine Theta (CCT) technology

• Cryocoolers “dry” technology (no LHe bath)

• Injection/extraction (RF, Suchi, etc)

MAGDEM
LOI-INTC-228 (2021): Design study of a Superconducting 

Recoil Separator for HIE-ISOLDE. Spokespersons: I. Martel, 

et al. Nucl. Intr. and Meth. Phys. Res. B 541 (2023) 176
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Funding
Spanish grant (RRF/EU): 3 MEuro.  July 2023 – Dec. 2025. → Activity re-arranged; scope scaled to budget 
& timeline.   → Univ. Huelva (Coordinator), ESS Bilbao, Univ. Valencia, IEM-CSIC-Madrid

WP/TASK LEADER   

WP1: STUDY OF BEAM DYNAMICS, INJECTION AND 
EXTRACTION 

UV BUDGET (k€) 

T1.1. Selection of Physics cases UHU 
137 

T1.2. Nuclear reaction calculation UHU 

T1.3. Study of beam dynamics UV 

290 
T1.4 Selection of configuration UV 

T1.5. Study of Injection/Extraction UV 

T1.6. Study of prototype of non-interceptive beam diagnostics UV 

T1.7. High order corrections to beam dynamics CSIC 105 

WP2: CCT SOLENOIDS AND CRYOSTATS UHU BUDGET (k€) 

T2.1. Prototype of solenoid UHU 

1.233 
T2.2. Prototype of solenoid with cryostat (MAGDEM) UHU 

T2.3. Study of elements of the magnetic field mesurement system UHU 

T2.4. MAGDEM focussing system CSIC 
595 

T2.5. Prototypes of critical elements of focal plane CSIC 

WP3: MULTI-HARMONIC BUNCHER ESSB BUDGET (k€) 

T3.1. Revision of critical designs ESSB 

640 T3.2. Test acceptance of manufactured protoypes ESSB 

T3.3. Prototype of multiharmonic buncher ESSB 

 

Experiments ISRS

Configuration de ISRS

Supercond. magnets

Test benches

Focal plane

MH buncher

6 months extension →  June 2026
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ISRS – coupled to detector arrays
• ISS
• MINIBALL
• SEC
• SAND

• AGATA
• ISR (TSR)



Physics cases & simulations 

• Direct reactions

✓ Transfer

✓ Coulex

• Fusion-evaporation

• Nuclear structure

• Reaction dynamics

• Astrophysics

• Fundamental interactions

• EMPIRE

• FRESCO

• EXISTING DATA
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• Cross sections, Angular 

distributions, Kinematics,...

• ISRS physics working group

Residual nuclei 

(EMPIRE).

68Ni+d at the energy of 10 MeV/u

F. Torabi
           



Beam dynamics 
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Injection extraction

Isochronous mode

J. Resta

2nd order corrections

T. Kurtukian-Nieto
C. García-Ramos

           



• Multifunction nested SC CCT straight solenoid dipole + quad, 

• iron-free, No LHe → cryocooler

• Cryostat Design and Solenoid Integration

• Tender MAGDEM unit

Nested dipole + quadrupole

A. Iziquel et al., ICEC2024
G. Kirby et al. ASC2024

MAGnet DEMonstrator – MAGDEM
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Magnetic field measuring system 
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C. García-Ramos
           

Multiharmonic buncher

Courtesy of  I. Bustinduy



MAGDEM ion test bench
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Characterised MAGDEM → ISRS beam dynamics, mass selectivity 

✓ MAGDEM 

✓ Reaction chamber

✓ Focussing system

• Three phases (low, medium, high) → beyond present project

✓ MAGDEM ion tests

✓  Mass selectivity tests 

✓ Focal plane detector 

✓ Beam diagnostics

✓ Rotatory platform

✓ Spectrometer

✓ LOI next INTC (Feb 2024)

F. Taft



Focal plane detector

NEXT TALK
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L. Acosta

MAGDEM test bench/focussing

T. Kurtukian-Nieto



STATUS OF THE R&D ACTIVITIES

25 November 20241st July 2023 31 Dec. 2025
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POSTER SESSION
• Beam dynamics of ISRS. Javier Resta, Univ. Valencia
• ISRS Nuclear reactions calculations. Fatemeh Torabi, Univ. Huelva
• Magnetic field measuring system. Rafael Berjillos, Univ. Huelva
• ISRS Reaction chamber. Carlos García, Univ. Huelva
• MAGDEM prototype. Carlos Alejandro González, Univ. Huelva
• MAGDEM ion test bench. Domingo Gómez, Univ. Huelva. 



SUMMARY AND CONCLUSIONS

• First design studies completed

• Construction of prototypes is progressing 

• Ion tests at HIE-ISOLDE post LS3  (new LOI)
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